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(54) Device for monitoring an electric appliance 

(57) The present invention relates to a monitoring de- 
vice (9) for an electric appliance (1 ), comprising electron- 
ic control means and data and/or information storage 
means. Said monitoring device (9) is typically connected 
to a first communication network (70A, 70B) through first 
interface means (7) and to a second communication net- 
work (80) through second interface means (8). Said first 
communication network (70A, 70B) is adaptedto connect 
at least one sensing device (93, 94, 95, 96), being capa- 


ble of measuring at least one value of at least one physical 
quantity related to the monitored electric appliance (1), 
to the monitoring device (9). According to the present 
invention, the monitoring device (9) receives the value 
of at least one physical quantity through the first interface 
means (7), and the electronic control means use said 
value of at least one physical quantity in order to obtain 
at least one piece of information related to the monitored 
electric appliance (1). 
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Description 

[0001] The present invention relates to a monitoring 
deviceforan electric appliance, in particularfor a house- 
hold appliance, according to the preamble of claim 1. 
[0002] Nowadays, more and more attention is being 
paid to the use of systems allowing to monitor household 
appliances also from a remote location in respect to the 
place of installation. 

[0003] Tothis purpose, aparticularlyadvantageous ar- 
chitecture is described in the Patent Application 
WO03/44923, which provides an electric appliance mon- 
itoring device using a remote center for collecting and 
processing information sent by a group of household ap- 
pliances, which may be of a different type, brand or mod- 
el. 

[0004] According to said architecture, each electric ap- 
pliance is monitored separately through a monitoring de- 
vice being interposed between an electric appliance and 
the corresponding power outlet and measuring one or 
more "external" electric quantities related to the electric 
appliance{e.g. momentary and/or effective voltage atthe 
ends of the electric appliance, momentary and/or effec- 
tive voltage absorbed by the electric appliance, momen- 
tary and/or average power absorbed by the electric ap- 
pliance), said electric appliance being supplied electri- 
cally through the monitoring device. Based onthe electric 
measurements carried out, the monitoring device gener- 
ates and stores in a non-volatile memory information re- 
lated to the state and operation of the electric appliance. 
The monitoring device can also communicate with the 
"outer world"; in particular, it provides for sending the 
electric measurements and the information obtained 
from said measurements to a remote center (in particular 
by means of asuitable telephone interface). Atthe remote 
center an expert system is running, which consists of a 
series of software procedures being able to store in its 
oWn non-volatile memory and subsequently to process 
the electric measurements and the information received 
from various monitoring devices. The purpose of this ar- 
chitecture isto extract functional, statistical and diagnos- 
tic data related to individual household appliances. 
[0005] The monitoring system according to the Patent 
Application WO03/44923 is very useful both to the user 
of a household appliance, who is thus offered a preven- 
tive maintenance service for his/her own product, and to 
the. manufacturers of household appliances, who can 
thus collect information from a large number of household 
appliances in order to assess their performance and re- 
liability as well as to analyze their actual use by the re- 
spective users. 

[0006] However, the Applicant has noticed that the po- 
tentiality of the architecture according to the Patent Ap- 
plication WO03/44923 are not fully exploited in the 
household appliance field, in that the monitoring device 
describedtherein is only capable of performing "external" 
electric measurements, i.e. the state and the operation 
of the electric appliance is obtained indirectly; therefore, 


the performance of the whole monitoring system in which 
the monitoring device is installed turns out to be limited 
compared to its potentiality. 

[0007] The general object of the present invention is 

5 to overcome the drawbacks of the known art. 

[0008] A more specific object of the present invention 
is to provide a monitoring device which, when installed 
within a monitoring system being analogous to the one 
described in W.O03/44923, may offer a remarkable en- 

10 hancement in the completeness and reliability of the in- 
formation concerning the monitored electric appliance. 
[0009] Said objects are substantially achieved through 
the monitoring device incorporating the features de- 
scribed in the annexed claims, which represent an inte- 

15 gral part of the present description. 

[0010] The general idea at the basis of the present 
invention consists in employing a monitoring device 
which, in order to analyze the operation and state of the 
monitored electric appliance, uses not only "external" 

20 electric quantities, but also other physical quantities (be- 
ing measured directly) related to the electric appliance 
and sent by suitable sensing devices. 
[001 1 ] The monitoring device according to the present 
invention will become apparent, together with its further 

25 advantages, from the following detailed description and 
from the annexed drawings, which are supplied by way 
of non-limiting example, wherein: 

- Fig. 1 schematically shows a possible application of 
30 a possible embodiment of the monitoring device ac- 
cording to the present invention; 

- Fig. 2 schematically shows a possible layout of the 
functional elements Within a possible embodiment 
of the monitoring device according to the present 

35 invention. 

[0012] Figs. 1 and 2 show a monitoring device 9 foran 
electric appliance, in particular for a household appli- 
ance, according to the present invention. 
40 [0013] In the application example of themonitoring de- 
vice 9 shown in Rg. 1 , the electric appliance being mon- 
itored th rough the monitoring device 9 is a laundry wash- 
ing machine 1 comprising: 

45 j) an oscillating assembly, in its turn comprising a tub 
2, adapted to contain the washing liquid, and a bas- 
ket 22, adapted to contain the laundry to be washed 
and for moving it by means of a motor device (not 
shown In Rg. 1); 

so ii) suspension means, adaptedto keep the oscillating 
assembly suspended with respect to the cabinet of 
the washing machine 1 and to damp the oscillations 
when the machine is operating, and comprising the 
pair of dampers 6A and 6B and the pair of springs 

55 shown in Fig. 1; 

Hi) electronic control means 1 0, being connected to 
means 77 to establish a connection with a commu- 
nication network, which in Rg. 1 is the radiofrequen- 
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cy communication network 70A, but it could also be, 
without thereby departing from the inventive con- 
cepts of the present invention, a communication net- 
work using an electriccable (e.g. a telephone twisted 
pair) or an Infrared or optical fiber line. 

[0014] The washing machine 1 is connected to the hy- 
draulic system through the inlet pipe 3, which is adapted 
to allow clean water to .be supplied into the washing ma- 
chine 1, and is connected to the drains through the drain 
pipe 4, adapted to allow the washing liquid to be dis- 
charged from the washing machine 1. Furthermore, the 
washing machine 1 is supplied electrically through the 
power cable 2QB, 

£001 5] Fig. 1 shows, as a non-limiting example, some 
sensing adapted to detect different physical quantities 
being representative of the state and/or operation of the 
washing machine 1 . In particular, the sensing devices of 
Fig. 1 are the following: 

i) a flow sensor 93, adapted to measure the water 
flow rate supplied to the washing machine 1 to per- 
form the wash treatment. In particular, said flow sen- 
sor 93 is, in the particular application shown in Fig. 
1, a sensing device being positioned externally to 
the washing machine 1 , along the inlet pipe 3; 
il) a conductivity sensor 94, adapted to measure the 
conductivity of the washing liquid drained from the 
washing machine 1 in order to detect, for example, 
the presence of any detergent residues in the wash- 
ing liquid. In particular, said conductivity sensor 94 
is, in the particular application shown in Fig. 1, a 
sensing device being positioned externally to the 
washing machine 1 , along the drain pipe 4; said 
sensing device may be provided according to the 
teachings of the Patent Application EP582329; 

iii) a temperature sensor 95, adapted to measure the 
temperature of the water contained in the tub 2 and 
used by the washing machine 1 to perform the wash 
treatment selected by the user; said sensor is inter- 
nal to the Washing machine 1 . In particular, said tem- 
perature sensor 95 may be an NTC temperature sen- 
sor, 

iv) a weight sensor 96, adapted to measure the 
weight of the contents of the oscillating assembly of 
the washing machine 1, in particular the weight of 
the laundry loaded by the user into the basket 22 
before starting the wash treatment; said sensor is 
internal to the washing machine 1 . In particular, said 
weight sensor 96 may be integrated into a damper 
of the washing machine 1 (damper 6A of Fig. 1 ) and 
be provided according to the teachings of the Patent 
Application EP 1220961. 

[0016J The sensing devices 93 and 94 are not con- 
nected to the electronic control means 1 0 of the washing 
machine 1; they transmit the detected data through a 
dedicated communication network, which in Fig. 1 is the 


cable communication network 70B (preferably, 70B is a 
serial communication network), but may also be, without 
thereby departing from the inventive concepts of the 
presentinvention, a radiofrequency communication net- 

5 work or an optical fiber communication network. The 
sensing devices 95 and 96, instead, are connected to 
the electronic control means 10 of the washing machine 
1 through the electric cables 90A and 90B, respectively, 
and therefore transmit the detected data through the 

10 communication network 70Aby usingthe communication 
means 77. In the washing machine 1 according to the 
present invention, the sensing devices 95 and 96, which 
have already been employed in some commercially avail- 
able washing machines in order to allow the electronic 

<5 control means to adapt the operation of the household 
appliance based on data detected by such sensing de- 
vices, thanks to the communication means 77 gain the 
capability of transferring the detected data outside the 
washing machine 1 . In general, the communication 

20 means 77 allow everything being collected, stored or 
processed by the electronic control means 10 of the 
washing machine 1 to be transferred outside the house- 
hold appliance. 

[0017] It is apparent that the above sensing devices 

25 represent just a few examples of possible sensing devic- 
es related to the washing machine 1 . Just like the above 
sensing devices, one may include in Fig. 1 , wlthoutthere- 
by departing from the inventive concepts of the present 
invention, a vibration sensor (accelerometer or exten- 

30 someter) being associated with the cabinet of the wash- 
ing machine 1 , a sound pressure or intensity sensor (e.g. 
one ortwo microphones) inside the washing machine 1 , 
an angular velocity sensor (e.g. an encoder) to measure 
the rotation speed of the basket 22 driven by the motor 

35 device, a sensor being capable of reading RFID labels 
(e.g. a "tag reader" according to the Patent Application 
EP1 452636), or any other sensing device being capable 
of measuring the value of at least one physical quantity 
amongthefollowing:temperature,flowrate,conductivity, 

40 weight, absolute humidity, relative humidity, pressure, 
linear displacement, linear velocity, linear acceleration, 
angular displacement, angular velocity, angular acceler- 
ation, chemical concentration, sound pressure, sound in- 
tensity, light intensity, oscillation frequency, oscillation 

45 amplitude. 

[0018] Likewise, the inventive concepts of the present 
invention would by no means be departed from if, instead 
of the washing machine 1 , the electric appliance moni- 
tored through the monitoring device 9 were a clothes dry- 

so er, a washing/drying machine, a dishwasher, a refriger- 
ator, a freezer, a refrigerator/freezer, an electric oven, a 
gas oven, a microwave oven, a gas cooking top, an elec- 
tric cookingtop, a magnetic induction cookingtop.akitch- 
en hood, a conditioner, a gas boiler, an electric water 

ss heater, an air conditioner, a hair dryer, an iron, a Hi-Fi 
system, a mixer or any other electric kitchenware, alight- 
ing device, an alarm device, and so on. 
[0019] Fig. 1 shows an electric power source, in par- 
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Ocular a: power outlet 28 being connected to an electric 
power supply network 27, and a remote center 83 for 
collecting, storing and processing data and/or informa- 
tion. Said remote center 83 is connected to a communi- 
cation network 80, which preferably may be an electric 
network, a radiofrequency network or a fixed or mobile 
telephone network, and may include an expert system 
such .as the one described in the Patent Application 
WO03/44923. 

[0020] The following description will often refer to a 
"first communication network" and a "second communi- 
cation network". "First communication network" refers to 
any network or network group being suitable for connect- 
ing one or more devices being located in a house or an 
office to the monitoring device 9: in particular, in Fig. 1 
the first communication network comprises both the ra- 
diofrequency network 70A and the cable communication 
network 70B, and the devices connected to the monitor- 
ing device 9 through the first communication network are 
the sensing devices 93, 94, 95 and 96. "Second commu- 
nication network" refers to any network or network group 
being suitable for connecting the monitoring device 9 to 
a communication network (Internet network, GSM net- 
work, etc.) being external to the house or office wherein 
the monitoring device 9 Is located: in particular, in Fig. 1 
the second communication network is the communica- 
tion network 80, which connects the monitoring device 9 
to the remote center 83. In the illustrated example, the 
first and second networks are totally externai to the de- 
vipe9. 

[0021] According to a preferred embodiment of the 
present invention, the monitoring device 9 is adapted to 
be interposed between the monitored electric appliance 
and an electric power source, and the electric appliance 
may be powered through the monitoring device 9. The 
monitoring device 9shown in Fig. 1 is interposed between 
the power socket 28 and the washing machine 1 : in fact, 
the power cable 20A of the monitoring device 9 is con- 
nected to the electric power source, whereas the power 
cable 20B of the washing machine 1 is connected to the 
monitoring device 9, so that the electric current runs 
through the monitoring device 9 before supplying the 
washing machine 1. 

[0022] The electric appliance monitoring device 9 com- 
prises electronic control means and data and/or informa- 
tion storage means, and is connected to the first com- 
munication network 70A or 70B through first interface 
means 7 and to the second communication network 80 
through second interface means 8. In the schematic rep- 
resentation of Fig. 2, which is annexed to the present 
description as a non-limiting example, the electronic con- 
trol means comprise the microcontroller 30, whereas the 
data and/or information storage means comprise the 
non-volatile memory 31 . The first communication net- 
work 70A or 70B is adapted to connect to the monitoring 
device 9 at least one sensing device being capable of 
measuring the value of at least one physical quantity re- 
lated to the monitored electric appliance. According to 


the present invention, the monitoring device 9 receives 
the above value of at least one physical quantity through 
the first interface means 7, and then the electronic control 
means use said value of at least one physical quantity in 

5 order to obtain at least one piece of information related 
to ttie . monitored electric appliance. 
[0023] The sensing devices 93, 94, 95 and 96 contin- 
uously detect the value of the associated physical quan- 
tity and, by using the first communication network 70A 

1Q or 70B, send it to the monitoring device 9, which extracts 
it from the first communication network 70A or 70B 
through the first interface means 7. Likewise, also the 
values of other physical quantities being read by other 
sensing devices possibly incorporated into the washing 

is machine 1 and not shown in Fig. 1 , as well as the total 
or partial content of the non-volatile memory being asso- 
ciated with the electronic control means 1 0 of the washing 
machine 1 , may be transferred to the monitoring device 
9 through the first communication network 70A or 70B. 

zo The first interface means 7 of the monitoring device 9 
comprise at least one communication node being capa- 
ble of sending and receiving data and/or information ac- 
cording to a certain technology and a certain protocol 
(e.g. for radiofrequency communication, the first inter- 
ns face means 7 are compatible with a protocol such as 
Bluetooth, Z-Wave, ZigBee, etc.). In particular, the first 
interface means 7 of the monitoring device 9 according 
to Fig. 1 comprise a cable communication node being 
capable of receiving, among other things, the values of 

30 the physical quantities being measured by the sensing 
devices 93 and 94, as well as a radiofrequency commu- 
nication node complying with a standard such as Blue- 
tooth and being capable of receiving, among otherthings, 
the values of the physical quantities being measured by 

35 the sensing devices 95 and 96. 

[0024] Once received by the first interface means 7, 
the value of a physical quantity coming from one of the 
sensing devices 93, 94, 95 and 96 is then transferred to 
the microcontroller 30, which, like the other circuit com- 

io ponents of the monitoring device 9, is supplied electrically 
through power supply means 34 being connected to the 
domestic electric network and being capable of trans- 
forming the alternating voltage VAC of the domestic elec- 
tric network into direct voltage VCC. The microcontroller 

15 30 is adapted to perform a processing in order to obtain, 
also based on the value of a physical quantity sent by 
one of the sensing devices 93, 94, 95 and 96, at least 
one piece of information related to the monitored electric 
appliance, which may be a functional information, i.e. 

so concerning the operating state of the monitored electric 
appliance, or a statistical information, i.e. concerning the 
usage of the monitored electric appliance, ora diagnostic 
information, i.e. concerning the efficiency condition of the 
monitored electric appliance or of a particular component 

55 of the monitored electric appliance. In the present de- 
scription and in the annexed claims, these terms are 
therefore to be understood as follows: 
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i) "functional information" is information referring to 
the operating state of a certain household appliance 
(e.g. if the household appliance is a refrigerator, a 
functional piece of information may be the detection 
of an open door condition); 

ii) "statistical information" is information referring to 
how a generic user is using a certain household ap- 
pliance (e.g. if the household appliance is a laundry 
washing machine, a statistical piece of information 
may bethe number of times the household appliance 
performs a certain wash treatment within a prede- 
fined time: period); 

iii) "diagnostic information" is information allowing to 
detect any anomalies and/or failures in the operation 
of the household appliance (e.g. if the household ap- 
pliance is a refrigerator, a diagnostic piece of infor- 
mation may be the detection of a malfunction such 
as a leakage of coolant from the refrigerating circuit). 

[0025] Because each value of the physical quantities 
measured by the sensing devices 93, 94, 95 and 96 is a 
piece of Information being representative of the operating 
state of the washing machine 1 , it follows that, in a par- 
ticular case within the scope of the present invention, the 
information related to the monitored electric appliance 
may coincide with at least one ofthe values of thephysical 
quantities detected by the sensing devices 93, 94, 95 
and 96, being connected to the monitoring device 9 
through the first communication network 70A or 70B (in 
the particular application shown in Fig. 1, a piece of in- 
formation related to the washing machine may thus be 
theflowrate value detected bythe sensor93, orthe wash- 
ing liquid conductivity value detected by the sensor 94, 
or the temperature value detected by the sensor 95, or 
the weight value detected by the sensor 96). 
[0026] The monitoring device 9 also comprises a tim- 
ing unit 99. Said timing unit 99 (which may either be in- 
corporated into the microcontroller 30 as shown in Fig. 
2 or be external to the microcontroller 30) comprises a 
device working as a clock and is capable of communi- 
cating time information to the microcontroller. Through 
the timing unit 99, the monitoring device 9 can associate 
each value of at least one physical quantity with the time 
instant at which said value of at least one physical quan- 
tity is detected by one of the sensing devices 93, 94, 95 
and 96. The timing unit 99, together with the non-volatile 
memory 31 . allows to trace the history of the monitored 
electric appliance, in that permits to build, in the non- 
volatile memory 31, profiles being indicative of the trend 
within a: predefined time period of a particular physical 
quantity or typology of information obtained by the mi- 
crocontroller 30 based on the values detected by the 
sensing devices 93, 94, 95 and 96. Such profiles are 
made up of a plurality of values of a particular physical 
quantity ortypology of information. These values are con- 
tained in the non-volatile memory 31 and are managed 
preferably in FIFO (First In First Out) mode, according to 
which the storage ofthe last value measured bythe sens- 


ing devices 93, 94, 95. and 96 or of the last piece of in- 
formation obtained by the microcontroller 30 causes the 
deletion ofthe oldest value orpiece of information already 
storedln the non-volatile memory 31. 

s [0027] According to an extremely advantageous em- 
bodiment of the present invention.-the information related 
to the monitored electric appliance may be obtained by 
the electronic control means ofthe monitoring device 9 
not only on the basis of the value of at least one physical 

10 quantity detected bythe sensing devices 93, 94, 95 and 
96, but also on the basis of the value of at least one 
electric quantity (being "external" to the washing machine 
1 ) detected bythe monitoring device 9. More specifically, 
the information related to the monitored eleGtric appli- 

is ance coincides with the value of at least one electric 
quantity detected within the monitoring device 9. In said 
embodiment, in fact, the monitoring device 9 also com- 
prises means 33 for measuring at least one electric quan- 
tity. Since the monitoring device 9 is interposed between 

so the electric network 27 and the monitored electric appli- 
ance, the electriccurrent supplying the electric appliance 
runs through the monitoring device 9 before reachingthe 
electric appliance. Hence it is possible to perform, at the 
point where the monitoring device 9 is located, electric 

25 measurementoperationsalongtheelectricllnesupplying 
the washing machine 1 , forthe purpose of detecting val- 
ues of physical quantities being representative of the op- 
erating state of the washing machine 1 . For this reason, 
the monitoring device 9 comprises the means 33 for 

30 measuring at least one electric quantity, which are capa- 
ble of measuring at least one electric quantity among the 
following: momentary electric current drawn by the mon- 
itored electric appliance, line voltage applied to the mon- 
itored electric appliance, momentary electric power 

35 drawn by the monitored electric appliance, electric ener- 
gy consumption of the monitored electric appliance within 
a predefined time period, powerfactor of the load repre- 
sented by the monitored electric appliance, cos-phi of 
the load represented by the monitored electric appliance, 

40 and type of reactive power of the load represented by 
the monitored electric appliance. It must be specified that 
"powerfactor" refers to the ratio between the active power 
and the apparent power absorbed bythe monitored elec- 
tric appliance, while "cos-phi" refers to the phase dis- 

is placement of the line sinusoidal voltage applied to the 
monitored electric appliance with respect to the sinusoi- 
dal electric current absorbed by the monitored electric 
appliance, According to a non-limiting embodiment ex- 
ample, the means 33 for measuring at least one electric 

so quantity may consist of a so-called "power meter" block 
which, among other things, calculates the momentary 
electriccurrent and power drawn by the washing machine 
1 starting from a measurement of the voltage drop at the 
ends ofthe precision resistor S, which has a low thermal 

55 coefficient and a low ohmic value (the precision resistor 
S generally has a resistance of a few m£2). The voltage 
dropatthe ends of the precision resistors andthe current 
going through the resistor S are linked by Ohm's law. 
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[0028] Besides means formeasuring at least one elec- 
tric quantity, the monitoring device 9 may also comprise 
sensor means for measuring one or more environmental 
quantities, "environmental" referring to quantities whose 
values allow to trace the conditions of the environment 
where the monitored electric appliance is located (some 
examples of environmental quantities are temperature, 
absolute humidity, relative humidity, air velocity, chemi- 
cal concentration of any substances, e.g ; pollutants, 
etc.). 

[0029] The timing unit 99 also permits to associate 
each value of at least one electric or environmental quan- 
tity with the time instant at which said value of at least 
one electric or environmental quantity is detected by the 
appropriate means inside the monitoring device 9. There- 
fore said timing unit 99, together with the non-volatile 
memory 31 . allows to trace the history of the monitored 
electric appliance also by building in the non-volatile 
memory 31 profiles being indicative of the trend within a 
predefined time period of a particular electric quantity 
and being made up of a plurality of values of that electric 
quantity. Also for storing the values of electric quantities, 
the non-volatile memory 31 is preferably managed in 
FIFO (First In First Out) mode, according to which the 
storage of the last value measured by the means 33 for 
measuring at least one electric quantity causes the de- 
letion of the oldest value already stored in the non-volatile 
memory 31 in a remote period of time. 
[0030] Intheembodimentofthepresentinvention rep- 
resenting the best application of the timing unit 99, said 
timing unit 99 allows to perform an operation consisting 
in associating with a certain time instant t' the values of 
all the physical quantities detected by the sensing devic- 
es being external to the monitoring device 9 and the val- 
ues of all the electric and environmental quantities de- 
tected at the time f by the appropriate means being in- 
ternal to the monitoring device 9. Thus it is possible to 
store in the non-volatile memory 31 (preferably managed 
in FIFO mode) tables which record, for every time instant 
% the corresponding values of physical, electric and en- 
vironmental quantities, as well as any functional, statis- 
tical and diagnostic information eventually obtained by 
the microcontroller 30 on the basis of the values of the 
physical, electric and environmental quantities detected 
at the time tj. A particularly interesting feature is the pos- 
sibility, on the part of the electronic control means of the 
monitoring device 9, of obtaining (and subsequently stor- 
ing in the non-volatile memory 31 and/or transmitting to 
the, remote center 83 through the second interface means 
8) statistical and/or diagnostic information by comparing 
the detected values of at least one physical and/or electric 
quantity with one or more predefined values of said phys- 
ical and/or electric quantity contained in the non-volatile 
memory 31. Foriristance, if the value of acertain physical 
or electric quantity X(t) is higher (or lower) than a prede- 
fined value X' contained in the. non-volatile memory 31, 
used as a maximum (or minimum) threshold value of the 
physical or electric quantity X(t) for ensuring the correct 


operation of a particular, component of the washing ma- 
chine 1 , the monitoring device 9 will then be able to obtain 
a diagnostic piece of information related to a malfunction 
and a possible risk of early failure of that particular com- 
5 ponent Supposing that, by way of a non-limiting exam- 
ple, the quantity X(t) is the power absorbed by the wash- 
ing machine 1 , when a wash treatment is started there 
will be an additional draw of electric power by the electric 
resistance used for warming up the washing liquid em- 
io ployed for the treatment (the electric resistance dissi- 
pates a thermal powerofapprox,2kW). If the monitoring 
device 9 does not detect said additional electric power 
absorbed, it will realize that a fault has occurred in the 
electric resistance or in the electric circuit which should 
is activate the electric resistance. Likewise, the monitoring 
device 9 will be able to obtain diagnostic information re- 
lated to a malfunction of the washing machine 1 in the 
event that the microcontroller 31 verifies the existence, 
at a particular time instant t", of a combination of values 
20 of physical and/or electric quantities being significantly 
different (based on the evaluation logic in the microcon- 
troller 30) from that particular combination of values of 
the same physical and/or electric quantities contained in 
the non-volatile memory 31 , representing the reference 
25 combination of physical and/or electric quantities, i.e. the 
combination that best represents the proper operation of 
the washing machine 1 at the time instant t'. 
[0031] In the event that, on the basis of anomalous 
values of at least one physical quantity and/or at least 
30 one electric quantity, the microcontroller 30 of the mon- 
itoring device 9 detects the onset of a malfunction which 
requires, for safety reasons, that the washing machine 1 
be immediately turned off, the monitoring device 9 will 
be capable of turning off the powersupply to the washing 
35 machine 1 . In fact, Fig. 2 shows a monitoring device 9 
comprising a block composed of an RC relay having a 
normally closed movable contact and being driven by the 
activation means 35, and of a triac T, which eliminates 
the scintillation of the RC relay contact when it is 
io switched. The microcontroller 30 controls said block 
through an on-off signal, thereby opening the RC relay 
and turning off the washing machine 1 , if necessary. 
[0032] When at least one piece of information related 
to the monitored electric appliance has been obtained, 
is themonitoringdevicecanmakethis information available 
in two different ways: by transferring it on the second 
communication network 80 through the second interface 
means 8, or by making it explicit through suitable means 
(not shown in Fig. 1), which may comprise a display 
so and/or a warning lamp and/or a buzzer. If the monitoring 
device 9 is fitted with a display, it can communicate in 
full thefunctional, statistical or diagnostic information ob- 
tained by the microcontroller 30 to the user, whereas if 
it is just fitted with a warning lamp or a buzzer, typically 
55 it can only tell the user if said information is a diagnostic 
piece ofinformation concerning a fault condition of a com- 
ponent of the washing machine 1 or an improper use of 
the washing machine 1 by the user. 
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[0033] According to the present invention, the second 
interface means 8 are used. by the monitoring device 9 
for transferring at least one piece of information related 
to the monitored electric appliance from the electronic 
control means to the second communication network 80, 
so as to make said information available at a remote lo- 
cation with respect to the monitoring device 9, thus al- 
lowing said information to be read and/or stored and/or 
processed remotely. The information obtained by the 
electronic control means and related to the monitored 
electric appliance is transferred, through the second 
communication network 80 (preferably an electric net- 
work, a radiofrequency network or a fixed or mobile tel- 
ephone network), to a remote center 83. 
[0034] If it is necessary to use the monitoring device 9 
to monitorparticularphenomenaofthewashing machine 
1 which may change quickly in time and theref ore require 
a high sampling frequency to be monitored properly, a 
problem arises due to the generation of a huge amount 
of information by the microcontroller 30, making the 
transmission of the information obtained by the electronic 
control means of the monitoring device 9, through the 
second interface means 80, extremely demanding. To 
solve this problem, the electronic control means are pref- 
erably capable of extrapolating, from a plurality of values 
of the same physical quantity, a data packet being rep- 
resentative of the evolution of said physical quantity with- 
in a predefined time period, and possibly also of using 
such a data packet to obtain at least one piece of infor- 
mation related to the monitored electric appliance. Ac- 
cording to a non-limiting example, this operation may 
consist of a particular data compression using mathe- 
matical indexes for reconstructing a signal being repre- 
sentative of the trend of a particular physical quantity. 
For instance, supposing that a particular physical quan- 
tity X(t) detected by the associated sensing device within 
a predefined time period has values of X 1 -...-X i -...-X N , in 
that order, if the first K values are nearly identical to one 
another and approximately equal to X", and the last N- 
K values are also nearly identical to one another, but 
approximately equal to X§, the microcontroller 30 of the 
monitoring device 9 will be able to sum up the trend of 
the physical quantity X(t) within the predefined time pe- 
riod by using just four parameters (value=X s , number of 
times=K, value=X§, number of times=N-K), instead of 
transmitting all N values of the physical quantity X(t) to 
the remote center 83. Likewise, if the physical quantity 
X(t) detected by the associated sensing device within the 
predefined time period has approximately linear decreas- 
ing values of X r .„-X r ...-X N , in that order, the microcon- 
troller 30 of the monitoring device 9 will in this case be 
able to. sum up the trend of the physical quantity X(t) 
within the predefined time period by using just three pa- 
rameters (vaiuesX^ value=X N , equation representing 
the trend from X, to X N of order=1). 
[0035] Atthe remote center83, the information related 
to the washing machine 1 coming from the monitoring 
device 9 can be compared with other previous informa- 


tion received from the same monitoring device 9 and/or 
other information received from other monitoring devices 
according to the present invention, which monitor wash- 
ing machines being similarto the washing machine 1 . By 

5 performing a comparison among information received 
from the same monitoring device 9 at different time in- 
stants, the remote center 83 acts as a preventive main- 
tenance center for the washing machine 1 , in that it de- 
tects any risks of failure of the components of the washing 

10 machine 1 and allows the maintenance personnel to re- 
pair such components before they actually fail and pre- 
vent the user from using the household appliance. If the 
remote center 83 performs a comparison among a plu- 
rality of information received from a series of monitoring 

is devices which monitor a series of washing machines be- 
ing analogous to the washing machine 1, it acts as a 
center tor extracting statistical information being repre- 
sentative of the usage of a washing machineby a plurality 
of users (e.g. at the remote center 83 it is possible to 

zo calculate the average quantity of laundry loaded by the 
users for each wash treatment, or to determine which is 
the most used program among a series of wash programs 
available in the washing machine). This statistical infor- 
mation may also be used, atthe level of the remote center 

25 83, to extract parameters being indicative of the wear 
condition of the monitored washing machines (in this 
case, the statistical information will also act as diagnostic 
information used for preventive purposes). 
[0036] It is therefore manifest that the present inven- 

30 tion offers, through the electric appliance monitoring de- 
vice described above and substantially defined by the 
annexed claims, the advantage of giving an electric ap- 
pliance monitoring system such a flexibility as to allow it 
to adapt itself to the monitoring of any typology of electric 

35 appliance, such a reliability as to ensure the generation 
of information being always reliable and accurate, and 
such a completeness of information as to ensure the ex- 
trapolation of functional, statistical and diagnostic infor- 
mation related to the monitored electric appliance. 

40 [0037] The flexibility of the monitoring device 9 allows 
itto be used for several applications and in several mon- 
itoring systems, differing from one another in both the 
typology of the monitored electric appliance and the pur- 
pose of the monitoring system. 

45 [0038] A particular application of the monitoring sys- 
tem 9 exploiting the inventive concepts explained in the 
present description and in the annexed claims, being very 
usefulf orthe manufacturers of washing machines, allows 
to obtain information about the usage of the machine by 

so a user. 

[0039] According to such an application, the monitored 
electric appliance is a laundry washing machine or wash- 
ing/drying machine adapted to perform at least one wash 
treatment on textile items. At least one sensing device is 
55 associated with the washing machine, preferably being 
capable of detecting at least one physical quantity among 
the following: weight of the textile items being present in 
the basket of the washing machine or washing/drying 
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machine, flow rate of the water supplied to the washing 
machine or washing/drying machine, temperature of the 
washing liquid contained in the tub of the washing ma- 
chine or washing/drying machine, and conductivity of the 
washing liquid drained by the washing machine or wash- 
ing/drying machine, said washing liquid comprising water 
and at least one washing agent. At a remote location, a 
remote center being similar to the previously described 
remote center 83 collects a plurality of information sent 
by the monitoring system, in orderto identify at least one 
parameter related to the usage of the washing machine 
orwashing/drying machine by its user. Said at least one 
parameter is preferably one of the following: number of 
wash treatments performed by the washing machine or 
washing/drying machine within a predefined time inter- 
val, quantity and typology of the textile items loaded on 
average by the user for each wash treatment, quantity 
and typology of the washing agents loaded on average 
by the user for each wash treatment, average quantity 
of water used by the washing machine orwashing/drying 
machine for each wash treatment, and average electric 
energy absorbed by the washing or washing/drying ma- 
chine for each wash treatment. 
[0040] The present invention has been described with 
particular reference to a specific embodiment example, 
but it is clear that many changes are possible for those 
skilled in the art without departing from the scope defined 
by the annexed claims. 


Claims 

1. Monitoring device (9) for an electric appliance (1), in 
particular for a household appliance, comprising 
electronic control means, data and/or information 
storage means, first interface means (7) and prefer- 
ably second interface means (8), said electronic con- 
trol means comprising preferably a microcontroller 
(30) and said data and/or information storage means 
comprising preferably a non-volatile memory (31), 
said monitoring device (9) being adapted to be con- 
nected to a first communication network (70A, 70B) 
through said first interface means (7) and to be pref- 
erably connected to a second communication net- 
work (80) through said second interface means (8), 
and saidfirst communication network (70A, 70B) be- 
ing adapted to connect at least one sensing device 
(93, 94, 95, 96), being capable of measuring at least 
one value of at least one physical quantity related to 
said electric appliance (1), to said monitoring device 
(9), characterized in that said monitoring device 
(9) receives said value of at least one physical quan- 
tity through said first interface means (7) and in that 
said electronic control means use said at least one 
value of at least one physical quantity to obtain at 
least one piece of information related to said electric 
appliance (1). 


2. Monitoring device (9) according to claim 1 , wherein 
said monitoring device (9) transmits, through said 
second interface means (8), said at least one piece 
of information to said second communication net- 

5 work (80) so as to make said at least one piece of 
information available at a remote location with re- 
spect to said monitoring device (9), in orderto allow 
said at least one piece of information to be read 
and/or stbred and/or processed in said remote loca- 
le tioh. 

3. Monitoring device (9) according to claim 1 or 2, 
wherein said monitoring device (9) also comprises 
a timing unit (99) adapted to associate said value of 

is at least one physical quantity with the time instant at 
which said value of at least one physical quantity is 
detected by said sensing device (93, 94, 95, 96). 

4. Monitoring device (9) according to claim 1 or2 or3, 
20 wherein said monitoring device (9) is adapted to be 

interposed between said electric appliance (1) and 
an electric power source (28) and wherein said elec- 
tric appliance (1 ) may be powered by said monitoring 
device (9). 

25 

5. Monitoring device (9) according to claim 4, wherein 
said monitoring device (9) also comprises means 
(33) for measuring the value of at least one electric 
quantity, said means (33) being preferably coupled 

30 to said electric power source (28). 

6. Monitoring device (9) according to claim 5, wherein 
said electronic control means also use said value of 
said at least one electric quantity in order to obtain 

35 said at least one piece of information related to said 
electric appliance (1). 

7. Monitoring device (9) according to claim 6, wherein 
said storage means contain one or more predefined 

io values of said at least one physical quantity and/or 
said at least one electric quantity, and wherein said 
electronic control means obtain said at least one 
piece of information by comparing said value of said 
at least one physical quantity and/orsaid at least one 

4S electric quantity with one or more predefined values. 

8. Monitoring device (9) according to claim 3 and any 
one of claims 5 to 7, wherein said timing unit (99) is 
also adapted to associate said value of said at least 

so one electric quantity with the time instant at which 
said, value of said at least one electric , quantity is 
detected by said measurement means (33) and with 
the value of said at least one physical quantity pos- 
sibly detected by said sensing device (93, 94, 95, 

55 96) at said time instant. 

9. Monitoring device (9) according to any one of claims 
5 to 8, wherein said data and/or piece of information 
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storage means store a plurality of values of said at 
least one physical quantity and/or of said at least one 
electric quantity measured by said at least one sens- 
ing device (93, 94, 95, 96) and/or said measurement 
means (33), respectively, within a predefined time 
period. 

10. Monitoring device (9) according to claim 9, wherein 
the storage of the last measured value of said at least 
one physical quantity and/or of said at least one elec- 
tric quantity causesthe deletion of thefirstmeasured 
value within said plurality of values from said data 
and/or information storage means. 

11. Monitoring device (9) according to claim 9 or 10, 
wherein said electronic control means extrapolate 
fromsaid plurality of values of said at least one phys- 
ical quantity a data packet being representative of 
the evolution of said physical quantity within said pre- 
defined time period. 

12. Monitoring device (9) according to claim 1 1 , wherein 
said electronic control means also use said data 
packet in order to obtain said at least one piece of 
information related to said electric appliance (1 ). 

13. Monitoring device (9) according to any one of the 
previous claims, wherein said monitoring device (9) 
also comprises means for making said at least one 
piece of information explicit. 

i 4. Monitoring device (9) according to claim 1 3, wherein 
said means for making said at least one piece of 
information explicit comprise a display and/or a 
warning lamp and/or a buzzer. 

15. Monitoring device (9) according to any one of claims 
1 to 14, wherein said first communication network 
(70A, 70B) employs radiofrequency as a means of 
communication. 

16. Monitoring device (9) according to any one of claims 
1 to 14, wherein said first communication network 
(70A, 70B) employs an electric cable as a means of 
communication and is preferably based on serial 
communication. 

17. Monitoring device (9) according to any one of claims 
1 to 14, wherein said first communication network 
(70A, 70B) employs an infrared or optical fiber line 
as a means of communication. 

1 8. Monitoring device (9) according to any one of claims 
1 to 1 7, wherein said second commu nication network 
(80) is the electric powersupply network of said mon- 
itoring device (9). 

1 9. Monitoring device (9) according to any one of claims 


1 to 1 7, wherein said second communication network 
(80) is a radiofrequency network. 

20. Monitoring device (9) according to any one of claims 
5 1 to 17, wherein said second communication network 

(80) is afixed or mobile telephone network. 

21. Monitoring device (9) according to any one of the 
previous claims, wherein said at least one physical 

1Q quantity is chosen among the following: tempera- 
ture, flow rate, conductivity, weight, absolute humid- 
ity, relative humidity, pressure, linear displacement, 
linear velocity, linear acceleration, angular displace- 
ment, angular velocity, angular acceleration, chem- 

is ical concentration, sound pressure, sound intensity, 
light intensity, oscillation frequency, oscillation am- 
plitude. 

22. Monitoring device (9) according to any one of the 
20 previous claims, wherein said at least one electric 

quantity is chosen among the following: momentary 
electric current absorbed by said electric appliance 
(1 ), line voltage applied to said electric appliance (1 ), 
momentary electric power absorbed by said electric 

25 appliance (1), electric energy consumption of said 
electric appliance (1 ) within a predefined time period, 
power factor of the load represented by said electric 
appliance ( 1 ), cos-phi of the load represented by said 
electric appliance (1), type of reactive power of the 

30 load represented by said electric appliance (1 ), said 
powerfactor being the ratio between the active pow- 
er and the apparent power absorbed by said electric 
appliance (1), and said cos-phi being the phase dis- 
placement of said line sinusoidal voltage with respect 

35 to said sinusoidal electric current. 

23. Monitoring device (9) according to claim 22, Wherein 
said momentary electric current absorbed by said 
electric appliance (1) and said line voltage applied 

40 to said electric appliance (1 ) are expressed through 
RMS values. 

24. Monitoring device (9) according to any one of the 
previous claims, wherein said at least one piece of 

45 information corresponds to said value of said at least 
one physical quantity or with said value of said at 
least one electric quantity. 

25. Monitoring device (9) according to any one of claims 
so 1 to 24,. wherein said at least one piece of information 

is afunctional piece of information related to the op- 
erating state of said electric appliance (1). 

26. Monitoring device (9) according to any one of claims 
55 1 to 24, wherein said at least one piece of information 

is a statistical piece of information related to the use 
of said electric appliance (1). 
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27. Monitoring device (9) according to any one of claims 
1 to 24, wherein said at least one piece of information 
is a diagnostic piece of information related to the 
efficiency condition of said electric appliance (1) or 

of a particular component of said electric appliance s 
(1)- 

28. Monitoring device (9) according to any one of claims 
21 to 27, wherein said electric appliance (1 ) is a laun- 
dry washing machine or washing/drying machine 10 
adapted to perform at least one wash treatment on 
textile items, said at least one physical quantity being 
preferably one of the following: weight of the textile 
items being present in the basket (22) of said wash- 
ing machine or washing/drying machine, flow rate of is 
the watersupplied to said washing machine orwash- 
ing/drying machine, temperature of the washing liq- 
uid contained in the tub (2) of said washing machine 

or washing/drying machine, and conductivity of the 
washing liquid drained by said washing machine or 20 
washing/drying machine, said washing liquid com- 
prising water and at least one washing agent. 

29. Monitoring device (9) according to claim 2 and claim 

28, wherein at said remote location a plurality of in- & 
formation sent by said monitoring device (9) is col- 
lected for the purpose of identifying at least one pa- 
rameter related to the use of said washing machine 
or washing/drying machine, said at least one param- 
eter being preferably one of the following: number so 
of wash treatments performed by said washing ma- 
chineorwashing/dryingmachine within apredefined 
time interval, quantity and typology of the textile 
items loaded on average by the user for each wash 
treatment, quantity and typology of the washing as 
agents loaded on average by the userforeach wash 
treatment, average quantity of water used by said 
washing machine or washing/drying machine for 
each wash treatment, and average electric energy 
absorbed by said washing machine or Washing/dry- 10 
ing machine for each wash treatment. 
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